Development of a dental model hardener.
The paper presents a novel method of strengthening dental gypsum materials by infiltrating with a low-viscosity autopolymerising monomer. Gypsum specimens were infiltrated with diluted butyl-cyanoacrylate monomer at different concentrations. Nanoindentation was employed to measure their hardness and elastic modulus. A standard single-edge-notched beam (SENB) method was used to measure fracture toughness. Biaxial strength was measured using a universal test machine with a piston-on-ring jig. Scanning Electron Microscopy (SEM) and affiliated energy dispersive X-ray spectroscopy (EDX) were used to observe the fracture topography and the depth of infiltration. Infiltration and autopolymerisation of the cyanoacrylate improved the biaxial strength and fracture toughness of the gypsum by around 39% and around 30%, respectively. The hardness and elastic modulus for the treated specimens were also higher, albeit slightly. The proposed method provides a convenient way to strengthen and repair dental gypsum models in situ.